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Abstract

Thi s paper investigates the questions of what type of
est abl i shnment experiences ownershi p change, and how t he
transferred properties performafter acquisition. Are they the
profitabl e operations suggested by Ravenscraft and Scherer
(1986), or the poorly operating ones found by Lichtenberg and
Siegel (1992)? |Is the primary notive of ownership change the
rehabilitation of | ow productivity plants as suggested by
Li chtenberg and Siegel? Qur enpirical work is based on an
unbal anced panel of 28,294 plants taken fromthe U S. Bureau of
t he Census' Longitudi nal Research Database (LRD). The data set
provi des conpl ete coverage of the food manufacturing industry
(SIC 20) for the period 1977-1987. CQur principle findings are
that (1) ownership change is generally associated with the
transfer of plants with above average productivity, however,
| arge plants, enpirically, those with nore than 200 enpl oyees,
are nore likely to be purchased than cl osed when they are
perform ng poorly; and (2) transferred plants experience
i nprovenent in productivity performance foll ow ng the ownership
change.
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. 1 NTRODUCTI ON

The literature on nergers is long and controversial. Sonme
econom sts contend that nergers increase firns' efficiency and
that only efficient firns survive while inefficient ones are
taken over [e.g., Manne, (1965), Mead, (1968), and Jensen,
(1988)]. O her econom sts view nergers, far from being an engi ne
of social gain, as a nethod for furthering antisocial activity
such as nonopoly power and managenent enpire building [e.qg.,
Muel l er, (1969 and 1993), and Roll, (1986)]. As would be
expected, the enpirical research offers sharply differing
perspectives on nerger activity.?

Thi s paper investigates the questions of what type of property
experi ences ownership change and how the transferred properties
performafter acquisition. Are they the profitable operations
suggested by Ravenscraft and Scherer (1986) or the poorly
operating ones found by Lichtenberg and Siegel (1992)? 1Is the
primary notive of ownership change the rehabilitation of | ow
productivity plants as suggested by Lichtenberg and Siegel? OQur
work is enpirical. It relies on an unbal anced panel of 28,294
pl ants that provi des conpl ete coverage of the food manufacturing
industry (SIC 20). This contrasts with Lichtenberg and Siegel's

use of a panel of large, surviving establishnments from many

i ndustries. Using these data allows us to exam ne the
possibilities of selection bias in earlier work. W first
estimate plant |abor productivity and total factor productivity
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for the years 1977 and 1987. W then use these productivity
estimates to analyze the effects of initial productivity, a
measure of match quality as in Lichtenberg and Siegel, and pl ant
size, which we interpret as a proxy for business quality, on
ownership change. Qur enpirical nodel is specified to enable us
to allow for non-linearities and interactions between business
quality and match quality.

Qur enpirical results indicate that both initial plant size and
productivity are positively related to ownershi p change, and
negatively related to plant closing. This particular result is
generally consistent with Ravenscraft and Scherer's finding
(1986) that corporate acquirers generally purchase profitable
conpani es. However, when we use truncated sanples that include
only large plants (with at |east 250 enpl oyees), we find--
consistent with Lichtenberg and Siegel -- that both initial
productivity and plant size have an inverse relationship with
pl ant ownershi p change. This suggests that Lichtenberg and
Siegel's findings are relevant to only a subset of observed
mergers, and that their matching nodel of ownership change needs
to be broadened. Finally, our regression analysis provides
strong evidence that plant productivity growh is positively
related to ownership change. This offers evidence that ownership
change i nproves productivity for surviving plants.

The remai nder of this paper is organized as follows. In
Section I, we discuss the relationshi ps anong ownershi p changes,
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productivity, and plant size. |In Section Ill, we discuss the
data and neasures of productivity. W report and discuss the
enpirical results in Section IV. The |last section concludes the

paper .

1. OWERSH P CHANGE, PRCDUCTIVITY, AND Sl ZE

Li chtenberg and Siegel (1992) base their enpirical work on a
mat chi ng nodel closely related to the matching theory of job
turnover devel oped by Jovanovic (1979) and used extensively in
| abor market studies. According to this theory, heterogenous
groups of workers and enpl oyers continually engage in a matching
process that inproves the fit between workers and jobs. In
applying the nodel to ownership change, Lichtenberg and Siegel
(1992, pp. 27-28) argue that "firns are constantly evaluating the
match or fit between plant and parent” and that "the quality of
the match is the major determ nant of the corporate |evel
decision to maintain or relinquish owership of an
establishnment”. This reasoning has two inportant inplications:
(1) low productivity, an indicator of a poor match between the
establishment and its managenent will |ead to an ownership
change, and (2) a change in ownership will result in increased
productivity. Using a sanple of large surviving U S.
manuf acturing plants, Lichtenberg and Siegel find, consistent
with the matching theory, that plant productivity is negatively
related to ownership change and that ownership change is
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positively related to productivity gromh. They, therefore,
concl ude that ownership change is primarily notivated by | apses
in efficiency. However, there are good reasons, both theoretical
and enpirical, to believe that their sanple selectively favors
t he manageri al efficiency hypothesis.

Li chtenberg and Siegel's version of the matchi ng nodel appears
to be too restrictive. Sinply put, it gives little, if any
i nportance to the demand side of the market. Purchase of a plant
(or firm will be undertaken when the buyer or acquiring entity
val ues the property higher than the seller. Wile the likelihood
of a buyer (with potentially better managenent) val uing a
property higher than the owner is apt to be high when the current
managenent is poorly performng, in principle there is no reason
for a divergence in the values of buyer and seller to be
restricted to poorly perform ng properties. There are many
nmotives for acquisition that are conpatible with obtaining good
performng plants: Mnopoly power, synergies, and tax incentives
are all reasons that do not require purchase of |ow productivity
plants. In fact, recent theoretical work on entrepreneurship and
busi ness transfer by Hol nes and Schmtz (1990, 1992) suggests
t hat business transfer (i.e., ownership change) is often a signal
of high business quality, as distinct froma poor managenent
mat ch.

If plant size is a proxy for the quality of the plant, then the
i nverse rel ationship between productivity and ownershi p change
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found by Lichtenberg and Siegel is sensible and in line with the
manageri al efficiency nodel. The large plants in their sanple

t hat experienced ownership change are likely to be high quality
busi nesses, but they perforned poorly (low productivity) because
of bad matches (good busi ness, bad managenent). Therefore,
transfer rather than closing is required for these large plants
to inprove their perfornmance.

While size is surely an inperfect neasure of business quality,
it is correlated with age in the LRD. Longevity and growh are
both indicators of business quality. There is also evidence that
size is an inportant factor influencing plant evolution (growh,
failure, and change in ownership). For exanple, Dunne, Roberts,
and Sanuel son (1989) find that plant size is a major determ nant
of plant failure, and that |arge plants have |Iower failure rates
than smaller plants. This finding is consistent wwth the
hypot hesi s that nost |arge plants are high quality businesses.
Controlling for initial productivity, Lichtenberg and Siegel
(1992) find a negative rel ati onship between ownership change and
pl ant size within their sanple of large surviving plants. This
is consistent with the hypothesis that it is |lapses in efficiency
(bad managenent) that drives |arge plant ownership changes.

The rel ati onship between size and business quality is not
likely to be as strong for smaller plants. Snall plants are
typically younger plants, which tend to have high rates of
failure. This suggests that the likelihood of finding poor
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quality plants with little chance of being acquired is greater
anong smaller plants. But, small plants also include high

qual ity businesses just beginning their cycles of growmh. For
such plants, |apses frommmanagerial efficiency may well be a | ess
dom nant notive for ownership change than for |arge plants. This
rai ses the possibility that notives for nergers other than
manageri al efficiency are nore |likely found anong snaller, better
performng plants. This neans that the rel ationship between
owner shi p change and pl ant size and performance (productivity)

W ll be distinctly non-linear. Productivity will tend to be
positively related to ownershi p change, except for the |argest
plants. Size will showlittle relationship to ownership change,
except for the largest plants, where it will have a negative
relationship to ownership change due to the dom nance of the
manageri al efficiency notives anong |arge plants. That is, the
si ze-business quality relationship is relatively weak anong
smal | er plants.

In short, without conditioning on the quality of the business,
owner shi p change and plant cl osing can be observed as substitutes
or conplenments in response to poor nanagerial performance. The
only way to sort out these issues is to turn to a sanpling plan
whi ch covers the universe of plants and deals with failing

pl ants, as well as those that survive.

I11. DATA AND PERFORVANCE MEASUREMENT
6



1. Data Sources

The plant level data used in this study are taken fromthe LRD
mai ntai ned at the Center for Economc Studies (CES). The data
contained in the LRD descri be aspects of manufacturing
establi shnents' production. Qutput data include total value of
shi pnments and val ue added. Data on inputs include informtion on
capital, labor, energy, materials, and sel ected purchased
services. The LRD also contains information on classification
and identification such as plants' ownership, |ocation, product
and industry, as well as various status codes which identify,
anong ot her things, birth, death, and ownership changes. These
identifying codes are used in devel oping both the I ongitudinal

pl ant |inkages and ownership |inkages anong pl ants. 2

2. Sanpl e Coverage

In this study we focus on the food manufacturing industry (SIC
20) and study establishnents transferred in the 1977-82 peri od.
Eval uation of their productivity perfornmance before and after
merger is based on conparisons of 1977 productivity with that
achieved in 1987. W chose the food manufacturing industry
because it experienced substantial nerger activity during the
peri od under consi deration.

There are several reasons for focusing on nergers in the 1977-
82 period. First, the period enconpasses two censuses of
manuf actures so that we are confident of correctly identifying

7



all ownership changes -- information is available only for a
sanple of plants in non-census years. Second, the period
enconpasses the begi nning years of the | atest nerger novenent,

one which extended until 1986 or 1987. Third, and perhaps nost

i nportant, the use of the 1977-82 period allows us to eval uate
the performance of plants and firnms 5 to 9 years after the
transaction. This provides plenty of tine for the acquiring firm

to integrate purchases into the firm or to dispose of them

3. Ownership Change in the Food Manufacturing |Industry

Using the LRD, we identified every plant that changed ownership
during the 1977-82 period. For each plant so identified, we then
singled out all manufacturing plants owned by the acquired firm
at the beginning of the period, 1977, whether they were | ocated
in the food industry or not. This provided our popul ation of
purchased plants and firns. Having identified all transfers of
ownership of food manufacturing plants and their purchasers, we
were then able to determ ne whether the acquisition was a parti al
divestiture or a conplete acquisition. W also kept track of
whet her conplete firmsell-offs were to one or nmultiple firnmns.

For the period 1977-82, we identified 733 firnms selling at
| east one food manufacturing plant. These firnms sold totally
2,113 plants including 1,575 food plants and 538 non-food pl ants.
The purchased food plants anmounted to 37,435 mllion dollars in
val ue of shipnents, which accounted for 28.6 percent of the 1977
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total value of shipnents of the entire food manufacturing

i ndustry -- SIC 20 (see Appendi x, Table Al). After nerger, of
the 2,113 purchased plants, we identified 949 plants (44.9
percent) remained with the acquiring firnms, 746 plants (36.2
percent) were closed, and 400 (18.9 percent) plants were resold
to other firnms (see Appendi x, Table A2).

For control purposes of the analysis, we next identified al
food plants that did not experience any ownershi p change during
the period 1977-82. W then identified the conpanies that owned
these plants in 1977 and included all other (non-food) plants
that were owned by the identified conpanies. For this control
group, we identified 26,294 plants that existed in 1977, of which
9,458 plants were kept until 1987, 9,744 plants were cl osed
bet ween 1977 and 1982, 4,710 plants were cl osed between 1982 and
1987, and the remaining 2,382 plants were sold between 1982 and
1987 (see Table 1). Thus, our analysis is based on 28, 294

est abl i shnents. 3

4. Performance Measurenent

The best-known neasure of firmefficiency performance is its
productivity, neasured as the ratio of the firmls output to its
inputs. Productivity can either be neasured for each single
i nput such as | abor (the well-known | abor productivity) or
measured for all inputs, total factor productivity (TFP)
Theoretically, TFP is the appropriate neasure of productivity
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because it takes into account all inputs. |In practice, |abor
productivity is often used in enpirical work even though it

i ncludes only labor in the neasurenent. The reason for this is
that data on inputs, such as capital, required for the
measurenent of TFP are rarely avail able, while data on output and
| abor are available in nost econom c data sets and are neasured
nmore accurately than other inputs such as capital and energy. In
this study, because of data l[imtations, we base our analysis
nmostly on | abor productivity. However, for a subset of plants
where the required data are avail able, we anal yzed pl ants
productivity performance using TFP.

When anal yzi ng productivity at the plant |evel, nmeasurenent
probl ens often arise even with the sinple | abor productivity.
This is particularly true for maki ng conpari sons across plants
and over tine. One problemis that data on output prices at the
plant level are required for estimating plants' real output, but
these data are not available. To overcone this problem we use
relative | abor productivity (RLP), the ratio of plant |abor
productivity (LP) to average industry |abor productivity (ALP).

That is,

(1) RLP, = LP, / ALP ,

where i and j denote plant i and industry j, respectively.
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Pl ant | abor productivity, LP, is neasured as val ue of shipnents
in current dollars, divided by the total nunber of enpl oyees.
Wi | e out put prices and val ue of shipnments vary across plants and
over tinme because of price dispersion and inflation, deflating
each plants' |abor productivity by its industry average | abor
productivity produces a conparabl e productivity neasure through
time and across plants.* Thus, plant RLP provides a price
di spersion and inflation adjusted neasure of plant performance
across plants and over tine. This is our primary neasure for
assessing the performance of purchased plants foll ow ng ownership
changes, and for conparison with the performance of plants that
di d not experience ownershi p changes.

If all plants in the sane industry have simlar input-output
rati os, then | abor productivity should be a good neasure of
efficiency. However, if the production technology differs
substantially anong plants, the partial |abor productivity could
be a m sl eadi ng neasure of performance. To assure the robustness
of the analysis, we estimate TFP for a nunber of |arge plants for
whi ch the required data are avail abl e.

Again, to overcone the problens of price dispersion and
inflation, we use relative total factor productivity, RTFP, which

is defined as

(2) RTFP,, = TFP,/ TFP,
or
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(2.a) | og( RTFP;;) = log(TFP;) - 1og(TFR),

where TFP,; is TFP of plant i in industry j, and TFP, is the
average TFP of industry j. ldentity (2.a) neasures TFP of pl ant
i in industry j in log form which calculates the deviation of
the plants' productivity fromthe nean productivity in
i ndustry j.

For conpari son purposes, we use the regression approach
enpl oyed by Lichtenberg and Siegel (1992) to estinmate TFP using

the foll owm ng production function,

(3) Ing = alnK + alnL, + a/nM + u, ,

where In is the natural logarithm Q K, L, and M denote out put,
capital, labor, and materials. The estimated residual u; is an
estimator of log (RTFP) in identity (2a), which neasures the
deviation of the plants' TFP fromthe nean TFP in the rel evant
i ndustry.?®

W estimate Equation 3 separately by industry to conpute RTFP

for each individual plant within an industry.

V. EMPIRI CAL RESULTS
1. Relative Labor Productivity Results

Table 1 reports initial RLP (in 1977) of purchased plants as
wel | as non-purchased plants. The results show that purchased
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pl ants (those that experienced ownership changes) had high
initial productivity relative to their industry averages. The
average RLP of plants that were purchased between 1977 and 1982
is 1.15, while that of plants purchased during the 1982-87 period
is 1.17. This neans that on average, the | abor productivity of
pl ants experienci ng ownershi p change was roughly 16 percent above
the industry average at the tine they were transferred.

Table 1 al so shows that purchasers kept the nost productive
pl ants and i nmedi ately cl osed (1977-82) the | east productive
plants (RLP77 = 1.02)% Purchasers resold or closed about one-
half of the total plants they acquired after operating themfor 5
to 10 years. These plants showed RLP77 of 1.10, above the
i ndustry average, but only one-half as |arge as those plants they
retained. As for the plants that did not experience an ownership
change in either period, we find that the average 1977 RLP of
cl osed plants are well below industry average -- 12 percent bel ow
i ndustry average for plants closed during 1977-82, and 9 percent
bel ow for plants closed during 1982-87.

The foregoing results strongly suggest that acquirers purchased
rel atively productive plants. Even the plants that were cl osed
i mredi ately after purchase had above industry average initial
| abor productivity. These results are consistent with the
finding of Ravenscraft and Scherer (1986), and contradi ct
Li chtenberg and Siegel's general conclusion that |ow productivity
| eads to ownership change.’
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To test the matching hypothesis -- that plants with | ow
productivity due to poor match are nore likely to change owners
than those with good matches -- we estimate the foll ow ng probit

regr essi on,

(4) oC7782, = a, + a,RLP77, + a,TE77, + ay( RLP77),2

+ a,(RLP77),® + ag(TE77,)?

+ ag( TE77),® + a,(RLP77XTE77), + u;,

where OC7782 is a dumry variable with values equal to one if the
pl ant experiences ownership change during 1977-82; it equals
zero, otherwi se. RLP77 and TE77 denote the plant's initial
(1977) RLP and total nunber of enployees.

Equation 4 is specified to allow for a nonlinear effect of
initial RLP and size (neasured in total enploynent) on ownership
changes. For conparison purposes, we also estimate a sinple
linear formwhich is simlar to the one used by Lichtenberg and
Siegel (1992). 1In addition, we estimate both the |inear and non-
I inear nodels using the entire data set and several truncated
sanples. This allows us to examne the effects of functional
forms and sanple selection on the nodel paranmeter estimates.?

Columms 1 and 2, Table 2, report the estimtes for the |inear
and non-linear probit regressions based on all observations,
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while colums 3 and 4 present the results based on a truncated
sanple, including only the 12,972 plants that existed in 1977 and
survived through 1987 (bal anced panel). The linear regression
results, colums 1 and 3, show that initial plant size and
productivity have significantly positive effects on ownership
changes. This result is robust in that it is invariant, whether
all observations or only surviving plants are included in the
estimation. Simlar results are al so obtained fromthe non-

i near nodel reported in colums 2 and 4, even though the
interpretation of the estimates of the non-linear nodels is | ess
straightforward than those obtained fromthe |inear nodel.

The above results contradict Lichtenberg and Siegel's finding
that | ow productivity generally | eads to ownershi p change. W
enphasi ze, however, that Lichtenberg and Siegel's results were
based on a truncated sanple, including nost |arge surviving U. S.
manuf acturing plants. Specifically, 82 percent of their sanple
are large plants with at | east 250 enpl oyees. For a direct
conparison with Lichtenberg and Siegel's results, we re-estinmate
the probit nodel s using both bal anced and unbal anced panel s of
plants with at | east 250 workers. Colums 5 and 6, Table 2, show
the probit estimates using data for large plants with at |east
250 enpl oyees, including plants that were cl osed between 1982-87.
Colums 7 and 8 report the estimates based on the sanme sanpl e,
but cl osed plants were excluded. The results are striking. Most
of the estimted coefficients have opposite signs conpared to
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those reported in colums 1, 2, 3, and 4, and they are now
simlar to those obtained by Lichtenberg and Siegel. Thus, there
is strong evidence suggesting that the inclusion of only |arge
plants in the analysis has a significant inpact on the nodel
paraneter estimtes, and hence, the general concl usion regarding
the effect of productivity on ownership change.

To better assess the inpact of productivity on the probability
of plants' ownership change, we use the paraneter estimates of
the probit nodels reported above to cal culate the probability of
owner shi p change in response to varying | evels of productivity.
Table 3 reports the probabilities of ownership change with
estimates based on the paraneter estinmates of the non-Ilinear
probit nodel (Equation 4). These probabilities are estimted by
varying RLP and keeping total enploynent fixed at the nmean. The
probabilities estimated by using all 28,294 observations reported
in colum 3 indicate a positive rel ationship between plants
initial productivity and ownership change. This relationship is
even stronger -- the probability magnitudes are twice as large --
when the probabilities are estimted based on the bal anced panel
reported in colum 5. This is expected because the bal anced
panel includes only surviving plants while the unbal anced panel
i ncludes | ow productivity plants that were cl osed between 1977
and 1982.

Colums 7 and 9, Table 3, show the probabilities of ownership
change esti mated usi ng bal anced and unbal anced panel data for
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large plants with at | east 250 enpl oyees. As with the regression
results, the probability results based on | arge plant data are
striking. Using this truncated sanple of large plants, we find
that the probability of ownership change increases as
productivity rises up to about 30 percent above the rel evant

i ndustry average, and declines afterward. Finally, colum 11
shows that the estinmated probabilities based on data for plants
wth fewer than 250 enpl oyees are al nost identical to those for
the full sanple.

Table 4 reports the probabilities of ownership change esti nated
by varying both RLP and size (enploynent) and using the entire
data set (28,284 observations). Fromthe table, it is clear that
probability of ownership change has a positive relationship with
both plant productivity and size. Mreover, this relationship
becones nmuch stronger with | arge size (250 enpl oyees or nore) and
hi gh productivity (above 1.079).

When truncating the data by including only plants with at | east
250 workers, we find a reverse effect of both productivity and
size on the estimated probabilities of ownership change. As
shown in Table 5, the probability of ownership change declines as
pl ant size increases. This result is invariant regardless of
nodel specifications (i.e., linear vs. non-linear probit nodels).

As for the effect of productivity, the estinmtes obtained from
the linear nodel show a negative relationship between initial
productivity and the probability of ownership change. The

17



results fromthe non-linear nodel indicate that the probability
increases with productivity up to a certain point and declines
afterward. Specifically, when plants' productivity reached about
26 percent above the relevant industry average, the probability
of ownershi p change began to decli ne.

Thus, there is evidence that the inverse relationship between
initial productivity and the probability of ownership change is
only observed when the linear probit nodel is applied with data
for large plants. Moreover, this inverse relationship is weak.
For exanpl e, when using a bal anced panel of plants with at | east
250 wor kers and keeping enpl oynent fixed at the nean, we found
that as plants' productivity increases, the probability of
owner shi p change declines, but the decline is negligible (from

461 to .412).

2. Total Factor Productivity Results

The foregoing analysis is based on | abor productivity which is
theoretically inferior to total factor productivity as a neasure
of technical efficiency. However, as nentioned earlier, if the
production technol ogy does not differ substantially anong the
plants within an industry, both |abor and total factor
productivity woul d nmeasure efficiency equally well. In this
section, we estimate total factor productivity for a subset of

pl ants that have conplete data on output, capital, |abor, and
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materials. W then use the estimated TFPs to estimate the probit

nmodel and cal cul ate the probabilities of plant ownership changes.
For each industry, we estinmate Equation 3 to obtain the

estimated residuals. These residuals, as discussed earlier, are

devi ations of plants' TFP fromthe nean of TFP in the rel evant

i ndustry, which are equivalent to the |logarithmof plants

relative TFP. For purposes of conparison, we estimate the

follow ng probit regression for ownership change with the

vari abl es defined and constructed as in Lichtenberg and Si egel

(1992),

(5) oC7782, = a, + a,LOGRTFP77, + a,LOGTE77

+ a,( LOGRTFP77,;)2

+ a,( LOGRTFP77,)® + as(LOGTE77,)?

+ a ( LOGTE77,)3

+ a,(LOGRTFP77, x LOGTE77,) + u,,

where OC7782 is a dumy variable equal to unity if the plant

changed ownership between 1977-82; it equals zero, otherw se.

LOGRTFP77 is the plants' 1977 (log) total factor productivity;
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and LOGTE77 is the plants' level of total enploynent nornalized
by industry.

W estimate Equation 5 in both Iinear and non-linear forns and
report the results in Table 6. Columms 1 and 2 of the table show
the results for 3,800 plants that had required data for
estimati ng RTFPs, whereas colums 3 and 4 report the estimates
using data for large plants with at | east 250 enpl oyees. The
results uniformy show that with truncated sanples of |arge
plants there is an inverse relationship between plants' initial
productivity and ownership change. This result is consistent
with the | abor productivity result reported in Table 2, and is in
agreenent with Lichtenberg and Seigel (1992) that ownership
change is negatively related to plant productivity. W note,
however, that the estimted coefficients of the productivity
vari abl e based on the sanple, including snall plants (colums 1
and 2), are not statistically significant. Wen we truncate the
sanple by including only large plants with at | east 250
enpl oyees, the productivity coefficient in the |inear nodel
becones significant at the 10 percent |evel, and the coefficient
in the non-linear nodel is nore significant conpared to that in
colum 2. Thus, again, there is evidence that the restricted
mat chi ng nodel nmay be applicable only to |arge plants.

Tables 7 and 8 report the estimated probabilities of ownership
change in response to changes in both total factor productivity
and plant size for both subsets of data. Exam ning the two
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tables we find the famliar patterns that we observe fromthe

| abor productivity results. |In particular, when truncating the
data by including only large plants and using the |inear probit
nmodel , we find a negative rel ationship between plants' initial
productivity and ownership change. However, as with the | abor
productivity result, this negative relationship is weak. For
exanpl e, when keepi ng enpl oynent constant at the nean, the
probability of ownership change declines at a negligible rate
from.4688 to .4046 as the relative total factor productivity
increases fromthe 5'" percentile level to the 95'" percentile

| evel (see last colum, Table 8). The probabilities estinated
based on the non-linear probit nodel show a different pattern.
Again, as with the | abor productivity results, the non-Ilinear
estimates show that the probability of ownership change increases
Wi th productivity up to a point, and declines afterward.

In sunmary, our regression and probability anal yses based on
data on ownership change in the food manufacturing industry
during the period 1977-82 indicate that (1) productivity
generally has a positive effect on ownership change, (2)
ownership change is strongly affected by plant size, and (3) an
i nverse rel ationship between productivity and ownershi p change
can only be observed when a sanple of large plants is used in the

anal ysis, but this relationship is not robust.

3. Plant d osing
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The productivity analysis presented above does not support the
general conclusion that | ow productivity |eads to owner change.
In fact, our sinple calculations reported in Table 1 suggest that
plants with productivity bel ow industry average were cl osed,
rather than sold. It is, therefore, instructive to analyze the
effects of productivity and other inportant determ nants, such as
size, on plant closing.® To do so, we first estimate a probit

regression nodel simlar to Equation 4, but the dependent

variable is "plant closing between 1977-82", instead of
"ownershi p change". That is,
(6) PC7782, = a, + a,RLP77, + a,TE77, + a(RLP77),?

+ a,(RLP77) 2 + ag(TE77,)? + ag( TET7);?

+ a,(RLP77XTE77), + u; ,

where PC7782 is a dumry variabl e having value of unity if the
plant is closed between 1977-82; otherwi se, it equals zero.
O her variables are defined as in Equation 4.

Table 9 reports probabilities of plant closing, estimted by
using the paraneter estimates of Equation 6. The table shows
that the probability of plant closing is a decreasing function of
both plant (initial) productivity and size. Keeping size fixed
at the nmean, we find that as plants' relative productivity
increases from.2145 to .8482 the probability of plant closing
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declines from.5525 to .5006. Wen a plants' productivity
exceeds the relevant industry average, the estimted probability
of closing is less than .50. On the other hand, when
productivity is kept constant at its nean, the probability of

pl ant closing declines from.6151 to .1954 as the plants' total
enpl oynent increases from1l to 412 enpl oyees.

When both productivity and enploynent are allowed to vary
si mul taneously, as shown in the upper left corner of Table 9, the
estimated probabilities of closing are relatively high, ranging
from.60 to over .67 percent for small plants (20 enpl oyees or
|l ess) with productivity below i ndustry average. For |large plants
(223 enpl oyees or nore), the probability of closing is | ow even
for those with |ow productivity. For exanple, for plants with
412 enpl oyees the probability of closing is only .236 even though
their relative |abor productivity is at the 5'" percentile
(.2145). This result is consistent with Jovanovic's theoretical
nmodel of industry evolution (1982) and Dunne, Roberts, and
Sanuel son's enpirical finding (1989) that |arge plants have | ower
failure rates than snmall plants.

The findings of | ow probability of closing of |arge plants, and
the inverse relationship between productivity and ownership
change of large plants reported earlier are also consistent with
the theory of business transfer devel oped by Hol mes and Schmtz
(1990, 1992) discussed in Section Il. Large, poorly perform ng
plants are nore likely to be acquired (rather than cl osed)
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because they are generally good busi nesses, but are poorly
managed. Thus, better matches (good business, good managenent)
t hrough ownershi p change are required for performance
i nprovenent. For small plants to be purchased, they nust be both
a good business and performwell. This is consistent with our
finding that the probability of ownership change is positively
related to plant productivity for small plants -- those having
| ess than 250 enpl oyees. Moreover, non-purchased cl osed plants
had initial productivity well below their industry averages.
Exam ni ng the estinmated probabilities of plant closing together
wth the results on ownership change reported in the previous
section suggests the following results: (1) Acquirers generally
purchase productive plants; (2) Snmall plants with initial
productivity bel ow industry average are nost likely to be closed
rather than sold; (3) large |low productivity plants, especially
those with nore than 250 enpl oyees, are nore likely to be

purchased than to be cl osed when they are perform ng poorly.

4. Post-Merger Productivity Performance

We now turn to the issue of whether plant ownership change
results in productivity inprovenent. To exam ne the effects on
pl ant ownership on productivity, we regress growh rates of
relative | abor productivity as well as its changes between 1977
and 1987 on plants' initial (1977) relative | abor productivity,
and a set of dummy vari ables representing the status of the plant
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in 1987. W also include dumy variables to control for regional
and industry effects. The omtted category is surviving plants
wth no nergers. The estimated results are reported in Table 10.

Exam ni ng Table 10, we find that one inportant result stands
out: Plants experiencing ownership changes had hi gher
productivity growh rates than those plants which had no
ownership changes. This result is robust in that it is invariant
regardl ess of whether or not the initial productivity variable,

i ndustry dumy vari abl es, and regional dummy vari ables are
included in the nodel. The results are also insensitive to
whet her or not new plants and cl osed plants are included in the
estimation.

Conpared to plants that did not change ownership during the
period under study, plants purchased during 1977-82 and kept by
acquirers until 1987, experienced between 6.7 and 9.1 percent
hi gher | abor productivity gromh. Plants acquired during 1982-87
al so had between 3.1 and 4.3 percent higher productivity.

Finally, plants acquired during 1977-82 and resold had between
4.5 and 6.2 percent higher productivity than plants that renained
with the sane owners during 1977-87. Al though not shown in Table
10, we found no significant difference between plants that were
transferred as part of a conplete or full nmerger and those plants
that were divested.!® However, conparison of the coefficients

for plants experienci ng one ownership change in the period with
those plants that are resold, does not suggest that Lichtenberg

25



and Siegel's finding of increased productivity is based on a
sanpl e wei ghted toward divestitures, as suggested by Mieller
(1993). Qur results support Lichtenberg and Siegel's enpirical

finding that ownershi p change i nproves productivity.

V. CONCLUDI NG REMARKS

Thi s anal ysis provi des evidence that the notive for ownership
change is not sinply "lapses fromefficiency.”" Ownership change
is generally associated with the transfer of plants with above
average productivity, not with the transfer of poorly performng
assets. Moreover, these transferred plants experience
i nprovenents in productivity performance foll owi ng the ownership
change. Even for those plants that do not performas well
followng the transfer as before it, their performance sinply
falls toward the industry average, while renmaining well above it.
It appears that ownership transfers are associated with the
purchase and integration of good properties into new firnms. This
suggests that synergies and related efficiencies are inportant
notives for the ownership change. To be sure many, in fact a
majority of the plants transferred, are either closed or resold.
But, those that are kept or resold are of above average
efficiency. Further, those plants that are closed are poorly
performng and this is true both for plants closed after

26



owner ship change as well as plants closed by firns not
experienci ng any change i n ownershi p.

Only for the largest plants is the probability of ownership
change inversely related to initial plant productivity. W
tentatively attribute this deviation fromthe general pattern
wth particularly valuable assets that -- like fine historic
buildings -- are worth fixing up. They are good quality
busi nesses with poor nmanagenent. Thus, it appears that ownership
changes are associated with good properties with both good and
bad managenent. Poor quality businesses are cl osed whet her they
have good or bad managers.

In closing, we note that we plan to continue this |ine of
research on two fronts. First, we are recasting the analysis to
the level of the firmand nmaki ng conpari sons between the
performance of those firns that grow with acquisitions and those
that growinternally. This will enable us to examne in sone
detail the way in which acquired properties are integrated into
the activities of the purchasing firm and how i nportant such
acquisitions are to the overall performance of the firm

Second, the analysis in this paper needs to be extended to
i ncorporate the various possibilities for the disposition of a
plant into a single choice process that will allow for efficient
econonetric estimation. At the sane tine, better neasures need

to be devel oped to isol ate good busi nesses and managenent from
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bad ones. In addition this analysis needs to be extended in tine

to account for nore than one nerger wave and to other industries.
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TABLE 1
RELATI VE LABCR PRODUCTI VI TY I N 1977
BY OANERSHI P CHANGE STATUS 1977-1987"

Type of Plant Nunber Aver age Labor Productivity
Pur chased Pl ants
(1977-1982)
Kept until 1987 929 1.22
Sol d by 1987 384 1.09
Closed in 1977-1982 59 1.02
Cl osed in 1982-1987 628 1.11
Subt ot al 2,000 1.15
Purchased Pl ants 2,382 1.17
(1982-1987)
Non- Pur chased Pl ants
Kept until 1987 9, 458 1.00
Cl osed 1977-1982 9, 744 . 88
Cl osed 1982-1987 4,710 .91
Tot al 28, 294 .97

Includes all food manufacturing plants in 1977 plus non-food manufacturing plants owned by acquired firns
operating in the food industry.
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TABLE 2
PROBI T REGRESSI ON OF OWNERSHI P CHANGE
(X2 | N PARENTHESI S)

Vari abl e Al'l Cbservations Bal anced Panel Unbal anced Panel Bal anced Pane
(TE77 > 249) (TE77 > 249)
(truncat ed sanpl e) (truncat ed sanpl e)
(@) (2) 3 (4) (5 (6) (7N (8)
I nt er cept -1.2173! -1.6380 -.7592! -1.2085 -1.913 -.3291° . 0513 . 0225
(8251. 6) (4691. 2) (1660.0 (1234.0) (11.19) (5.26) (.64) (.02)
)
RLP77 .1292! . 4537! . 5650/ -. 0059 -.4246° -.0478* . 3182
(210.9) (262.0) . 1205/ (156.7) (.02) (3.72) (2.61) (1.16)
(90.3)
TE77 . 0006/ . 0030! . 0020! -.0001" -.0004" -.0002" -.0002"
(539.0) (1491.0) . 0003! (379. 3) (12.3) (4.16) (15.1) (10.1)
(129.0)
RLP77? --- -.0564|! -.1080! --- -2.146° --- -.1908
(96.0) --- (78.0) (4.14) (1.56)
RLP773 --- .0017! . 0050! --- .0243" --- . 0176
(51.3) --- (51.0) (3.33) (.67)
TE77? --- -1.09E- 6 -6.8E-7 --- 1.11E-7 --- 2. 16E-7°
(2389.5) --- (624. 3) (1.70) (4.7)
TE77? --- 8. 096E- 5. 10E- 11! --- -1.18E-11 --- -2.19E- 11
11! --- (191.5) (1.5) (3.16)
(1261.0)
RLP77 x TE77 --- -.0003! --- -. 00003 --- . 0001
-.0003! --- (23.6) (.19) (1.40)
(22. 45)
n 28, 294 12,972 2,643 2,643 2,028 2,028
28, 294 12,972

' denotes "significant" at the 1 percent level (or |ess).
denotes "significant" at the 5 percent level (or |ess).
* denotes "significant" at the 10 percent |evel
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TABLE 3

ESTI MATED PROBABI LI TI ES OF OMNERSHI P CHANGE
BY 1977 PRODUCTI VI TY LEVEL

Al'l Cbservations Bal anced Panel Bal anced Panel Unbal anced Panel Unbal anced Panel
(n=28, 294) (n = 12,972) TE77 >250 Enpl oyees TE77 >250 Enpl oyees TE77 <250 Enpl oyees
(n= 2,028) (n=2, 643) (n= 25, 651)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
Quantile Producti vi Pr obabi | i Productivity Probabi lit Producti vi Pr obabi | i Producti vi Pr obabi | i Productivity Pr obabi | i
ty ty of y of ty ty of ty ty of ty of
Onner shi p Onner shi p Onner shi p Onner shi p Onner shi p
Change Change Change Change Change
.05 . 215 . 102 . 241 . 212 . 444 . 411 . 426 . 347 . 204 . 102
.10 . 322 . 110 . 351 . 226 . 551 . 419 . 530 . 357 . 307 . 110
.25 . 554 . 127 . 579 . 256 . 741 . 435 . 726 . 373 . 539 . 127
.50 . 848 . 151 . 881 . 293 . 980 . 443 . 964 . 384 . 835 . 151
.75 1.079 . 168 1.191 . 326 1.294 . 447 1.263 . 340 1. 062 . 169
.90 1.591 . 207 1.808 . 387 1.751 . 437 1.698 . 325 1.574 . 210
.95 2.139 . 246 2. 404 . 448 2. 089 . 428 2. 062 . 309 2.148 . 259

*

The probabilities are estimted based on the paraneter estinmates of the non-linear
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TABLE 4
EFFECT OF S| ZE AND PRODUCTI VI TY ON PROBABI LI TY OF OWNERSHI P CHANGE
(n=28, 294)
TOTAL EMPLOYMENT
(VALUE OF QUANTILE I N PARENTHESI S)

Rel ati ve
Labor
Pr oducti v

ty

(Vval ue of
Quantile
in
Par ent hesi

s)

5 percent 10 percent 25 percent 50 percent 75 per cent 90 percent 95 Mean
(1) (2) (5) (20) (78) (223) per cent (96.594)
(412)

5 percent . 0617 . 0621 . 0632 . 0688 . 0933 . 1733 . 3043 . 1021
(.2149)

10 . 0675 . 0679 . 0690 . 0750 . 1008 . 1835 . 3160 . 1100
per cent
(.3223)

25 . 0806 . 0811 . 0824 . 0890 L1174 . 2053 . 3403 . 1274
per cent
(.5542)

50 . 0985 . 0990 . 1005 . 1079 . 1392 . 2326 . 3689 . 1501
per cent
(.8482)

75 . 1133 .1138 . 1154 . 1234 . 1567 . 2534 . 3895 . 1682
per cent
(1.0794)

90 . 1470 . 1476 . 1493 . 1583 . 1951 . 2960 . 4287 . 2074
per cent
(1.5913)

95 . 1823 . 1829 . 1848 . 1945 . 2332 . 3346 . 4602 . 2460
per cent
(2.1386)

Mean . 1061 . 1066 . 1081 . 1158 . 1482 . 2505 . 3797

(.967)

*

Probabilities are estimated based on the paraneter estinmates of the non-linear probit nodel
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TABLE 5
EFFECTS OF SI ZE AND PRODUCTI VI TY ON PROBABI LI TY OF OMNERSHI P CHANGE
(UNBALANCED PANEL, TE77 > 249, N = 2,643)

I Total Enploynent (value of quantile in parenthesis) ||
5 percent 10 percent 25 percent 50 percent 75 percent 90 percent 95 percent mean
(261) (273) (319) (432) (679) (1, 151) (1,706) (684.72)
Rel ative Labor 5% . 3902 . 389 . 383 . 370 . 344 . 308 . 280 . 347
Productivity (.4267) (.410)° (.408) (.406) (.400) (.386) (.361) (.333) (.388)
(val ue of
quantile in 10% . 400 . 398 . 393 . 377 . 354 . 318 . 291 . 357
par ent hesi s) (.5298) (.410) (.408) (.406) (.399) (.386) (.361) (.332) (.388)
25% . 415 . 413 . 407 . 394 . 369 . 333 . 306 . 373
(.7261) (.408) (.407) (. 405) (.399) (.386) (.361) (.332) (.387)
50% . 426 . 424 . 419 . 406 . 381 . 346 . 320 . 384
(.9642) (.408) (.407) (. 405) (.398) (.385) (.360) (.332) (.387)
75% . 431 . 429 . 424 . 412 . 388 . 354 . 330 . 390
(1.2631) (.407) (.406) (.404) (.398) (.384) (.359) (.331) (.386)
90% . 424 . 423 . 418 . 406 . 383 . 352 . 330 . 385
(1.6980) (.406) (. 405) (.403) (.397) (.383) (.358) (.330) (.385)
95% . 407 . 406 . 401 . 390 . 369 . 339 . 321 . 382
(2.0628) (. 405) (.404) (.402) (.396) (.383) (.358) (.329) (.384)
mean . 428 . 427 . 422 . 409 . 385 . 350 . 325
(1.0738) (.407) (.407) (.404) (.398) (.385) (.360) (.331)

Probabilities are estimated based on the estimates of the non-linear probit nodel.
b Probabilities are estimated based on the estimates of the linear probit nodel.
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TABLE 6

PROBI T REGRESSI ON OF OANERSHI P CHANGE, TRUNCATED SAMPLE

(W TH RELATI VE TFP AS AN EXPLANATORY VARI ABLE RATHER THAN RLP)
(X2 I N PARENTHESI S)

Vari abl e Bal anced Panel Bal anced Panel
(TE77 > 249)
(1) (2) (3) (4)

I nt ercept -. 1330 -.0302 -. 1063 -. 0549
(34. 36) (1.02) (12. 20) (1.91)

RTFP77 -.0981 -. 0208 -. 1630 -. 1744
(2.08) (.05) (2.71) (1.79)
LOGTE77 -. 0106 -. 1158 -. 2549 -.2641
(.24) (14.77) (31.73) (16.62)

RTFP77? --- -.1973 --- -. 2417
(1.38) (1.46)

RTFP77°3 --- . 0952 --- . 0176

(.62) (.49)
LOGTE? -. 1349 -. 1122
(37.28) (2.77)

LOGTE® -. 0109 . 0493
(2.83) (1.94)

RTFP77 x LOGTE77 --- -. 1202 --- -.0803

(2.59) (.29)

n 3,800 3,800 1, 900 1, 900

denotes "significant" at the 10 percent |evel.
denotes "significant" at the 1 percent |evel.
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TABLE 7
EFFECT OF S| ZE AND TOTAL FACTOR PRODUCTI VI TY ON THE
PROBABI LI TY OF OANERSHI P CHANGE
(n = 3,800)

Devi ati on of

plant's TFP from

i ndustry mean

(val ue of quantile
in parenthesis)

5%
(-.4396)

10%
(.3265)

25%
(-.1758)

50%
(-.0202)

75%
(-.1733)

90%
(. 4000)

95%
(.5743)

nmean
(.0181)

Log of Relative Enploynent (Value of Quantile in Parenthesis)

5% 10% 25% 50% 75% 90% 95% mean
(-2.2652) (-1.8105) (-1.1093) (-.4442) (.1877) (.7356) (1.1032) (-.0493)
T i i—— 1 i i ————iihiiMM————iiiiiiiiiiiiiii ket l4hitfiMMM—hhehih—H———————4—iiiihiMhMifh}f MihMaM—iiiikiéhe—————— e —ooiiii—iillifiMt it} M thiM—iii-
. 31782 . 3765 . 4473 . 4805 . 4730 . 4306 . 3823 . 4794
(.4737)" (.4718) (.4689) (.4661) (.4634) (.4611) (. 4596) (.4663)
.3324 . 3897 . 4573 . 4769 . 4760 . 4306 . 3804 . 4861
(.4693) (.4674) (. 4645) (.4617) (. 4590) (.4567) (.4552) (.4619)
. 3508 . 4059 . 4688 . 4937 . 4782 . 4289 . 3762 . 4932
(.4635) (.4615) (.4586) (.4558) (.4531) (.4508) (.4493) (. 4560)
. 3675 . 4199 . 4780 . 4979 L4777 . 4244 . 3693 . 4978
(.4574) (. 4555) (.4525) (.4497) (.4471) (.4448) (.4433) (. 4500)
. 3835 . 4324 . 4841 . 4979 . 4718 . 4137 . 3558 . 4983
(.4499) (. 4480) (. 4450) (.4422) (.4396) (.4373) (.4358) (.4425)
. 3934 . 4376 . 4818 . 4884 . 4555 . 3920 . 3315 . 4893
(.4411) (.4392) (.4363) (.4335) (.4308) (.4286) (.4270) (.4337)
. 3928 . 4333 . 4716 . 4726 . 4346 . 3675 . 3057 . 4102
(.4343) (.4325) (.4295) (.4268) (.4243) (.4219) (.4203) (.4270)
L3711 . 4229 . 4797 . 4984 . 4770 . 4228 3671 | -
(. 4559) (. 4540) (.4511) (.4483) (. 4456) (.4433) (.4418) | -----

b

Probabilities of ownership change

estimated using the paraneter estimates of the non-linear probit nodel.
Probabilities of ownership change estinmated using the paraneter estimates of the linear probit nodel.
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TABLE 8
EFFECT OF SI ZE AND TOTAL FACTOR PRODUCTI VI TY ON THE
PROBABI LI TY OF OANERSHI P CHANGE

(TE77 > 249

n = 1, 900)

Devi ati on of
plant's TFP from
i ndustry mean
(val ue of
quantile in

par ent hesi s)

5%
(-.5078)

10%
(-.4109)

25%
(-.2394)

50%
(-.0777)

75%
(.1113)

90%
(.3381)

95%
(.4936)

nmean
(-.0512)

Log of Relative Enploynent (Value of Quantile in Parenthesis)

5% 10% 25% 50% 75% 90% 95% mean
(-.7237) (-.5581) (-.2614) (.1623) (.5992) (1.1084) (1.4468) (.2149)
e i —ithiiiiiiiif—————4—bhffMf—————Mhtiiisi—iiLkthiiiflMMhlM———® MhaihhihifH i —ihhfMhMheMfiiih M MiiM—aMatMMaM i —— e i ittt
. 51552 .5143 .5018 . 4664 . 4173 . 3608 . 3249 4610
(.7102)® (.6693) (.6023) (.5357) (.4716) (.4164) (.3808) (.4688)
. 5227 .5210 .5076 . 4709 . 4204 . 3623 . 3254 4653
(.7047) (.6636) (.5962) (.5295) (.4653) (.4103) (.3743) (.4625)
. 5283 . 5257 .5107 . 4716 . 4187 . 3582 . 3197 4839
(. 6950) (.6533) (.5853) (.5183) (.4542) (.3995) (.3637) (.4514)
. 5263 . 5229 . 5064 . 4652 . 4102 . 3477 . 3080 4590
(.6857) (.6435) (.5750) (.5078) (.4338) (.3893) (.3539) (.4410)
.5172 . 5127 . 4943 . 4506 . 3934 . 3292 . 2885 4441
(.6747) (.6320) (.5629) (. 4995) (.4316) (.3775) (.3425) (.4289)
. 4987 . 4930 . 4725 . 4260 . 3666 . 3011 . 2599 4192
(.6613) (.6179) (.5483) (.4808) (.4171) (.3636) (.3290) (.4144)
. 4831 . 4766 . 4547 . 4064 . 3454 . 2800 . 2390 3320
(. 6520) (.6082) (.5382) (.4707) (.4073) (.3541) (.3199) (. 4046)
. 5256 .5219 . 5051 . 4635 . 4082 . 3455 .3056 | 0 -----
(.5345) (.5177) (.4875) (. 4446) (.4010) (.3518) (.3203) | = -----

b

Probabilities of ownership change estinmated using the paranmeter estimates of the non-linear probit nodel.
Probabilities of ownership change estimated using the parameter estimates of the |inear
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(VALUE OF QUANTILE | N PARENTHESI S)

TABLE 9
EFFECT OF SI ZE AND PRODUCTI VI TY ON PROBABI LI TY OF PLANT CLOSI NG

(n=28, 294)
TOTAL EMPLOYMENT

Rel ati ve Labor
Productivity

(Vval ue of
Quantile in
Par ent hesi s)

5 percent 10 percent 25 percent 50 percent 75 percent 90 percent 95 percent Mean
(1) (2) (5) (20) (78) (223) (412) (96.594)

5 percent . 6737 . 6725 . 6687 . 6498 . 5760 . 4033 . 2360 . 5525
(.2145)

10 percent . 6650 . 6638 . 6600 . 6409 . 5667 . 3946 . 2295 . 5433
(.3223)

25 percent . 6466 . 6453 . 6415 . 6221 . 5474 . 3766 . 2163 . 5240
(.5542)

50 percent . 6240 . 6227 . 6188 . 5991 . 5240 . 3554 . 2011 . 5006
(.8482)

75 percent . 6068 . 6055 . 6015 . 5818 . 5065 . 3399 . 1902 . 4833
(1.0794)

90 percent . 5710 . 5697 . 5657 . 5458 . 4708 . 3093 . 1694 . 4480
(1.5913)

95 percent . 5365 . 5352 . 5312 . 5113 . 4372 . 2817 . 1514 . 4150
(2.1386)

Mean . 6151 . 6138 . 6098 . 5901 . 5149 . 3474 . 1954 ---

(.967)
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TABLE 10
REGRESSI ONS OF CHANGE AND GROANTH RATE OF PRODUCTI VI TY (1977-1987)
(t-ratio in parenthesis)

Dependent Vari abl e I ntercept Initial Mer ger s Mer ger s Mer ger s Non- Non- Regi onal n R
Productivity Kept Sol d Cl osed Mer ger s Mer ger s and
1977-1982 Cl osed I ndustry
Sol d Dummi es
1982-1987
e —
RPLg; - RPL; 1) . 435 -. 490 . 114 . 137 . 097 no 12,971 . 222
(36.61) (60. 83) (3.85) (3.08) (4.95)
2) . 670 -.518 . 103 . 106 . 074 yes 12,971 . 296
(1.70) (64.02) (3.45) (2.40) (3.57)
Gowh Rate 1) -.104 . 069 . 052 -1.893 . 035 -1.896 no 28, 294 . 828
(23.30) (4.46) (2.29) (110.5) (3.55) (330. 6)
(RPLg; - RPLy;
SN,
.5(RPLg; + RPL4;) 2) -. 004 -. 100 . 091 . 062 -1.883 . 053 -1.907 no 28, 294 . 836
(.83) (35.55) (6.24) (2.79) (112.3) (5.44) (339.2)
3) . 084 -.103 . 084 . 048 -1.891 . 041 -1.897 yes 28, 294 . 842
(.74) (35.56) (5.67) (2.16) (111.7) (4.00) (332.9)
4) -. 020 . 067 . 045 -1.897 .031 -1.886 yes 12,972 . 835
(.86) (4.39) (1.99) (109. 6) (3.02) (324.3)
5) . 122 -. 200 . 102 . 060 no 12,972 . 097
(15. 35) (37.07) (5.19) (2.03)
6) . 427 -.208 . 093 . 032 yes 12,972 . 178
(1.54) (38. 26) (4.63) (1.07)
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ACQUI RED FOOD AND NON- FOOD MANUFACTURI NG ESTABLI SHVENTS (1977-1982)
BY TYPE OF TRANSACTI ON

TABLE Al

(Col um percentages in parenthesis)

Type of Nunber of Establishnents Nunber of 4-Digit LOBs Total Shipments (1977) Nunber of Nunber of
Acqui sition (mllions) Sel l'ing Acquiring
Fi rms Fi rms
Food Non- Food Tot al Food Non- Food Tot al Food Non- Food Tot al
Conpl ete 629 43 672 434 33 467 12,527 824 13,351 392 263
acqui sitions (.400) (.080) (.318) (.462) (.098) (.366) (.335) (.086) (.284) (.535)
(singl e buyer)
Conpl ete 375 138 513 171 70 241 10, 921 2,522 13, 443 43 127
acqui sitions (.238) (.257) (.243) (.182) (.208) (.189) (.292) (.263) (.286) (.059)
(multiple
buyer s)
Di vestiture? 317 231 548 170 136 306 8, 177 4,016 12,193 86 238
(.201) (.430) (.259) (.181) (.404) (.240) (.218) (.419) (.259) (.117)
Di vestiture 254 126 380 165 98 263 5, 810 2,217 8, 027 63 205
(Seller also a (.161) (.234) (.180) (.176) (.291) (.206) (.155) (.231) (.171) (.086)
buyer)
Tot al 1,575 538 2,113 940 337 1,277 37,435 9,579 47,014 733 753°
(6.9%) (28.6)° (<1%°

One hundred and seven additi onal

whi ch had only one

manuf act uri ng pl ant.

b

These sell ers di sappeared fromour data because they becane totally non-manufacturing.

. Number of unique acquiring firms.

Percent of total

Source: speci al

Food I ndustry (20),

t abul ati ons,

Longi t udi nal

1977.

Resear ch Dat abase (LRD)
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ACQUI RED FOOD AND NON- FOOD MANUFACTURI NG ESTABLI SHVENTS

TABLE A2

(1977-1982)
BY 1987 STATUS

(Nunber of Pl ants)

Type of Acquisition Kept Cl osed Sol d Tot al

Conpl ete Acquisition (Single Buyer) Food 271 245 113 629
Non- Food 19 20 4 43

Subt ot al 290 265 117 672

Conpl ete Acquisition (Miltiple Buyers) Food 168 122 85 375
Non- Food 69 32 37 138

Subt ot al 237 154 122 513

Di vestitures Food 156 117 44 317
Non- Food 111 920 30 231

Subt ot al 267 207 74 548

Divestitures (Seller also a buyer) Food 113 87 54 254
Non- Food 42 51 33 126

Subt ot al 155 138 87 380

Tot al Food 708 571 296 1,575
Non- Food 241 193 104 538

Tot al 949 764 400 2,113

38




Endnot es

1. Extensive evidence from stock market event studies has been
interpreted as indicating that nergers generate substantial val ue
(See Jensen, 1988a). In contrast, traditional studies of post-
mer ger performance have not found gai ns approximating those
reported in the financial literature. See Ravenscraft and
Scherer (1986) and Muel ler (1985). More recent enpirical work on
mergers using the U S. Census Bureau's Longitudi nal Research

Dat abase (LRD) provides a nore synpathetic view of ownership
changes. See Lichtenberg and Siegel (1992).

2. A nore conplete description of the LRDis given in MQuckin
and Pascoe (1988).

3. This sanple includes both food and non-food establishnents
because many food manufacturing firnms owned establishnments that
produced non-food products.

4. Abbott (1989) used plant |evel data extracted fromthe 1982
Census of Manufactures to anal yze output prices across producers.
He found that prices vary substantially across plants, even at
the 7-digit product |evel.

5. For a detailed discussion of this approach for neasuring
RTFP, see Lichtenberg (1992, pp. 21-22).

6. We note, however, that the productivity of closed plants
coul d be overstated because it is possible that there is a nunber
of plants that we identified as "cl osed” are reclassified as non-
manuf acturing plants, and therefore di sappeared fromthe 1987 CM
In addition, it is likely that sales frominventory and | abor
reductions around the tine of closing may "inflate" |abor
productivity resources.

7. We note, however, that Lichtenberg and Siegel did not find a
negati ve rel ati onshi p between productivity and ownershi p change
for all types of nergers. In fact, they found that plants
involved in | everaged buyouts (LBGCs) were efficient prior to
transacti on, show ng above-average productivity 3 years before
the buyout. In this regard, our results do not entirely
contradict their findings.

8. In our prelimnary work, we also included dummy vari abl es
representing nine census regions and dummy variables for 4-digit
i ndustries in both |linear and non-linear nodels. However, the

i nclusion of these dummy variables did not significantly affect
ot her nodel paraneter estimtes. Therefore, we report only the
results of the regressions w thout regional and industry dummy
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vari abl es.

9. In future work, we plan to nodel ownership change, plant
cl osing, and continued operation under the sanme owner in the sane
nodel . Here we adopt the sinple expedient of |ooking at the

deci si ons separately.

10. In future work, we plan to extend our nerger series to

periods before 1977 so that nore conplete nerger histories can be
i ncorporated in the anal ysis.

40



